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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical coupling unit which combines the light 

source and an optical fiber efficient. 

[0002] 

[Description of the Prior Art] As LED as the conventional light source, and a coupling scheme of an 
optical fiber, as shown in drawing 3 , there is a direct-coupling method which couples directly the end 
face of an optical fiber 1 with LED2, or a lens coupling scheme which used the convex lens between 
LED and an optical fiber. 
[Problem(s) to be Solved by the Invention] 

[0003] Since the incident light to an optical fiber will increase if a direct coupling method bring LED 
close to an optical fiber end face as the conventional LED and the coupling scheme of an optical fiber be 
show in "optical communication component engineering" (Kougaskutosho, the 141st page, or the 155th 
page), joint effectiveness increase, but if it bring close further, the component exceeding the light- 
receiving angle of a fiber will also come to go into incore, and in order that it may escape from these to a 
cladding layer and they may appear in it, joint effectiveness will not increase. Moreover, the lens 
coupling scheme also had the technical problem that there was a limitation in joint effectiveness, in 
order that the light which the light which falls out from a core to a cladding layer with the location of a 
lens, and comes out increases, or carries out incidence to a core might decrease. 
[0004] This invention solves such a trouble that a Prior art has, and aims at improving the joint 
effectiveness of the light source and an optical fiber. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the optical coupling unit 
of this invention has the light source installation hole 10 at the end, has the optical fiber installation hole 
14 at other end, and has the light-scattering section 13 of a closed region in the center. LED1 1 as the 
light source is attached in the light source installation hole 10, and an optical fiber 15 is attached in 
installation and said optical fiber installation hole 14. 

[0006] Moreover, it is more effective if an optical fiber 15 is attached in the optical fiber installation 
hole 14 of said optical coupling unit through a convex lens or a concave lens 16. 

[0007] Furthermore, it is effective, even if it processes end-face 15b of an optical fiber 15 into convex or 
a concave and forms a convex lens or a concave lens 16 substantially. 

[0008] Moreover, the optical coupling unit of the above-mentioned configuration can be used for a fiber 

photoelectrical sensor. 

[0009] 

[Function] In the light source constituted as mentioned above and the optical coupling unit of an optical 
fiber, the light which carried out incidence to the optical fiber installation hole 14 of said optical 
coupling unit by the angle of incidence below the angle of incidence which are scattered about in the 
light-scattering section 13 of said optical coupling unit, and is decided by NA (numerical aperture) of an 
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optical fiber 15 carries out incidence of the outgoing radiation light from LED1 1 to an optical fiber 15. 
[0010] Moreover, by attaching a convex lens or a concave lens in the optical fiber installation hole 14 of 
said optical coupling unit, NA (numerical aperture) of an optical fiber 15 can be enlarged effectually, 
and the light by which outgoing radiation was carried out from LED1 1 can be efficiently transmitted to 
an optical fiber 15. 

[001 1] Furthermore, even if it processes the end face of an optical fiber into convex or a concave and 
attaches in said optical coupling unit, NA (numerical aperture) of an optical fiber can be enlarged 
effectually, and the light by which outgoing radiation was carried out from LED can be efficiently 
transmitted to an optical fiber. 

[0012] If this optical coupling unit is used for a fiber photoelectrical sensor, incidence of the light can be 

efficiently carried out to an optical fiber. 

[0013] 

[Example] Next, an example is explained with reference to a drawing. In drawing 1 , combination 9 is 
formed in the abbreviation sphere in the air, the LED installation hole 10 for attaching LED1 1 in the 
edge (edge of the inside of drawing and left-hand side) of one of these is formed, and LED1 1 is attached 
there. Moreover, the optical fiber installation hole 14 for attaching an optical fiber 15 in the other-end 
section (edge of the inside of drawing and right-hand side) of combination 9 is formed, and the optical 
fiber 15 is attached there. As for the wall of combination 9, the scatterer 13 which coated a dispersion 
body or white gold, and white silver is formed. 

[0014] Incidence of the light which carried out incidence to the optical fiber installation hole 14 by the 
angle of incidence below the angle of incidence which the outgoing radiation light 12 by which outgoing 
radiation was carried out from LED1 1 joined to the LED installation hole 10 is scattered about with 
scatterer 13, and is decided by NA (numerical aperture) of an optical fiber is carried out to an optical 
fiber 15, and it spreads the inside of the core 15a. 

[0015] Drawing 2 shows other examples. In this example, end-face 15b of an optical fiber 15 is 
processed into convex or a concave (processed into convex in the case of an example), and the convex 
lens or the concave lens 16 is formed substantially. Incidence of the light which carried out incidence to 
the optical fiber installation hole 14 by the angle of incidence below the angle of incidence which are 
scattered about with scatterer 13 and decided by NA (numerical aperture) of an optical fiber 15 is carried 
out to the optical fiber 15 which processed end-face 15b into convex. 

[0016] In the above example, although LED was used as the light source, it is also possible to use a 
lamp, solid state laser, etc. 

[0017] The optical coupling unit of the above-mentioned configuration can be used for a fiber 

photoelectrical sensor. 

[0018] 

[Effect of the Invention] Since it was made to scatter light in the dispersion section as explained above, 
when such a joint unit is used for the bond part of a fiber photoelectrical sensor, this invention can carry 
out incidence of the outgoing radiation light emitted from the light source of a fiber photoelectrical 
sensor to an optical fiber efficiently, and, thereby, the outgoing radiation quantity of light from a fiber 
outgoing radiation edge increases it. Therefore, when the body detection distance of a fiber 
photoelectrical sensor makes elongation and body detection distance the same as that of the conventional 
technique, the allowances of gain arise in the amplifier section which amplifies the detection quantity of 
light, and the effectiveness that improvement in noise-proof nature, the temperature characteristic, etc. 
can be aimed at is done so. 



[Translation done.] 
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